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APPARATUS AND METHOD FOR CONTROLLING
GREASE BUILD-UP IN COOKING VENT DUCTS

FIELD OF THE INVENTION

The present invention relates to apparatus and
method for controlling grease build-up in cooking vent
ducts. |

BACKGROUND OF THE INVENTION

One of the problems facing those maintaining cook-
ing establishments, such as the restaurant and fast food
businesses, is the accumulation of grease and oil in the
ducts leading from the cooking vent hoods to the air
exhaust on the roof. As the air is drawn from the cook-
ing services up through this duct, it deposits grease and
oil accumulations on the duct walls. Through time, this
buildup becomes both a fire and a health hazard. Fur-

ther, a percentage of these ducts will not be completely |

sealed, creating the risk that a portion of the gasses and
grease escapes into the attic area creating hazards.

To address this problem, restaurants regularly have a
contractor clean the ducts. The current procedure,
which must be carried out after business hours, requires
the contractor to first cover the kitchen area with plas-
tic sheeting. A funnel of plastic is created to carry soap,
water and grease into a container or directly into the
floor drains. After protecting the kitchen area, the con-
tractor moves to the roof where a hot water high pres-
sure washer outlet is brought up. The fans are removed
which exposes the duct. Generally, excess grease is
scraped off the duct as far down as can be reached and
is allowed to fall into the plastic in the kitchen area. The
next step is to wash the ducts with the high pressure
washer and soap. There is a limit to how far down into

the duct this aspect of the cleaning procedure can actu-

ally reach. Normally a greasy residue is left, especially
in the longer ducts. In ducts which are not completely
sealed, this procedure can also force water, soap and
grease into the attic area. After washing out the duct,
the contractor replaces the fan.

In the process of cleaning, the contractor has moved
around on the roof for a period in order to properly
wash the duct and will generally soak the roof area with
chemicals and water. It is reported that this area is the
source for most roof leaks in these establishments.

The contractor lastly moves to the kitchen where
there is a container of water, chemicals and grease for
disposal. This has to be disposed of into the floor drain,
grease trap or garbage container. At times leaks develop
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thus do not protect the duct, and/or they become ex-
tremely difficult to remove. |

SUMMARY AND OBJECTS OF THE
INVENTION

The present invention offers an impfoved method
and apparatus to solve the above recited problems.
According to the preferred embodiment of the present

. invention, each duct is provided with two custom built

liners. The liners are preformed to fit a given duct and
are constructed of rigid (as opposed to collapsible) units
of material sufficient to withstand duct temperatures of
up to at least 350° F. For subsequent cleaning methods
preferred, such as oven cleaning, being able to with-
stand higher témperatures up to around 750° F. would
be desirable. Sheet metal offers an acceptable liner ma-
terial. ]

The design of the liner is such that it fits closely, but
not tightly, into the existing duct. The small annular
space remaining between the liner and the duct is
sealed. In one preferred embodiment this seal is at the
top, or exhaust end, and is performed by a high temper-
ature sealer. The seal does not allow air to raise in the
annular area. Hence, the exhaust gasses pass through
the inside of the liner and all accumulations of grease
will be on the inside of the liner.

By design, the liner should decrease as little as possi-
ble the inside diameter of the effective duct area in
order t0 maximize venting.

In operation, the duct maintenance contractor comes
to the restaurant, removes the exhaust fan at the duct
exhaust end, and installs one custom designed duct liner
inside the duct from the roof to the vent hood. The

~ maintenance contractor then returns periodically. A
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in the plastic which can cause the water, chemicals and

grease to splatter on the cooking surfaces, floors and
walls.

In summary, this is a very nasty and time consuming
job. Existing procedures require hours of after-hour
employee time. In fact, the existing procedures for
‘maintaining ducts are sufficiently disagreeable that res-

taurant owners delay the process, collecting excessive

grease in the ducts and creating a fire hazard, a health
hazard and noxious odors. It is an object of the present
invention to solve the above problems.

U.S. Pat. No. 4,306,491 to Beaudoin appreciates the
above problems and proposes a solution. Beaudoin pro-
poses utilizing a replaceable, expandable elongated

35

metal foil duct liner bag. These bags have balloon walls 65

and are expanded by air pressure, in theory, to seal
against the duct. It has been found in practice, however,
that these bags are impractical. They develop leaks, and

suggested schedule would be every two months. The
exhaust fan is removed from the exhaust end of the duct
on the roof. The greasy liner is removed. A similar
clean second liner is installed in its place. The greasy
liner is taken to a central location and cleaned and
stored until the next recommended maintenance call.
Alternately, a single custom built greasy liner could

be cleaned at the site, but not on the roof, using equip-

ment the contractor brings on a truck, and then re-
placed. |

The advantages of the present method and apparatus
for maintaining cooking vent ducts are that it requires
no set up time inside the kitchen, and eliminates the
mess therein, reducing the chances of contamination
normally associated with the present method of clean-
ing. The maintenance contractor is on location only
minutes instead of hours. Access to the interior of the
kitchen is not required. The presence of restaurant em-
ployees after hours is not required. The limited time the
maintenance contractor is on the roof greatly reduces
the chances of roof damages. No pressure washers or
chemicals are used on the roof to clean the ducts,
thereby reducing roof and kitchen damage. The pain-
lessness of the procedure means that it will be per-
formed more frequently, thereby greatly reducing the
fire hazard and health hazards due to accumulation of
grease. Furthermore, having a duct hiner inside the duct
effects a double wall that reduces the chance of heat,
grease and gasses escaping into the attic, causing dam-
age to the ceiling area.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A, 1B and 1C offer cross-sectional illustra-
tions of a restaurant fryer, hood and duct system, with-
out a duct liner, including a duct liner and with a duct
liner in the removal or insertion stage.

FIGS. 2 and 3 offer an elevational view of a circular
and a rectangular duct liner, respectively.

FIGS. 2A and 3A offer plan or top views of a circular
and rectangular duct liner, respectively.

FIG. 4 offers a cross-sectional illustration of an alter-
nate lower end of the duct liner.

FIGS. §A, SB and SC offer another cross-sectional
tllustration of alternate embodiments of the lower end
of a duct liner.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIG. 1A illustrates a typical arrangement of a fryer F
with fryer hood FH and duct D extending through the
ceiling of a commercial kitchen to the roof R of the
restaurant. The gas exhaust G passes from the fryer F
through the hood FH and duct D and exhaust fan EF to
the atmosphere. A rectangular duct D is illustrated. In
FIG. 1B a rectangular duct liner DL, having seal S, is
shown inserted in duct D.

Duct D 1s attached to the top portion of roof curb
RC. Exhaust fan EF is also removably attached to the
top of roof curb RC. FIG. 1C illustrates the duct system
with exhaust fan EF removed. Duct liner DL of FIG.
1B hangs within duct D, also being supported by the top
portion of the roof curb RC. Seal S is compressed be-
tween duct D and liner DL at the point of hanging.

Annular space A between duct liner DL and duct D,
shown in FIGS. 1B and 1C is exaggerated in the draw-
ing for purposes of illustration. According to the pre-
ferred embodiment, duct liner DL is custom built to
closely fit, but not tightly fit, duct D from the cooking
hood opening 10 in the cooking hood FH to the exhaust
‘end 20 in the roof curb RC. The process of venting is
maximized when the inside diameter of liner DL is as

large as possible.

- FIGS. 2 and 3 illustrate a round and rectangular duct
liner DL, respectively, each having seal S affixed to the
under side of lip 22 at the top, or exhaust end, of the
liner. Seal S seals between the liner and the top or ex-
haust end of duct D, permitting no air or gas to escape.
Thus, all gasses G containing oil and grease vent
through fire hood FH into hood duct opening 10 and up
the inside of duct liner DL. The gas is not permitted to
escape through annular space A. Ambient air inhibits
the circulation of gasses there.

To maintain duct D free of grease, the maintenance
operator stands on roof R and first removes exhaust fan
EF from over top exhaust opening 20 of duct D. The
operator then lifts out custom built duct liner DL and,
in the preferred embodiment, inserts a second clean
custom built liner. In the preferred embodiment the
grease laden duct liner DL is returned to the mainte-
nance operator’s shop to be thoroughly cleaned and
stored until the next maintenance operation. Alter-
nately, but less preferredly, the grease laden duct liner
that was removed could be cleaned at the operator’s
truck and installed again in the duct.

It 1s believed that having two custom built duct liners
for each establishment, and cleaning all grease laden
duct liners at a central facility, is more efficient, cost

4

effective and conducive to health and environment
CONCerns.

FIG. 4 illustrates an additional detail of the present
invention. Liner DL, at its lower end where the duct

5 joins the vent hood duct opening, may contain an inner
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hp L. Inner lip L catches grease running or melting
down the inside walls of liner L.

FIGS. 5A, 5B and 5C illustrate alternate details of the
construction of a liner DL. In FIGS. §A and 5B liner
DL is shown with channel 32. Within channel 32 lies a
sealer-wiper 30. Channel 32 is located near the end of
the liner which will, when installed, lie adjacent the
vent duct opening. Sealer-wiper 30 is shown in two
alternate embodiments. One function of sealer-wiper 30
is to seal between liner DL and the duct D while the
liner is installed. Thus, sealer-wiper 30 must be of a heat
resistant material sufficient to withstand duct tempera-
tures. A second function of sealer-wiper 30 is to wipe
the walls of duct D when the grease laden liner is pulled
from the duct out the exhaust end.

F1G. 5C illustrates a second channel 36 that is struc-
tured to receive temporary wiper 34. Channel 36, de-
signed to receive wiper 34, is located near the end of
liner DL adjacent the vent duct opening. Wiper 34 may
be of felt, cloth, paper or any other highly absorbent
material. In operation, absorbable wiper material 34
would be attached to liner DL shortly before pulling a
grease laden liner out of duct D. It is anticipated that
material 34 would not need to be of high heat resistant
material. |

The foregoing disclosure and description of the in-
vention are illustrative and explanatory thereof. Vari-
ous changes in the size, shape and materials as well as
the details of the illustrated construction may be made
without departing from the spirit of the invention.

What is claimed is:

1. A method for controlling grease build-up in cook-
ing vent ducts, comprising

prefabrication two liners each substantially com-

prised of a rigid tubular unit custom built to fit
closely but not tightly within a duct and to define a
small annular space between the duct and the liner;
installing one of the two liners in a duct between a
cooking vent opening and the duct exhaust;

sealing providing a sealing member between said liner
and said duct the annular space between the liner
and the duct such that a majority of the space re-
mains; |

periodically replacing the installed liner with the

other liner; and

cleaning the replaced liner.

2. The method of claim 1 wherein the sealing member
includes a high temperature seal.

3. The method of claim 1 that includes replacing the

seal upon the cleaning of a liner.

4. The method of claim 1 including fitting a high
temperature sealer-wiper closely between the duct and
liner at the vent duct opening end of the duct.

5. The method of claim 4 that includes wiping the
side of the duct as the installed liner is replaced.

6. The method of claim 1 that includes attaching an
absorbent wiping matenal to the vent duct opening end
of the liner prior to replacing the liner.

7. A method for controlling grease build-up in cook-
ing vent ducts, comprising |

prefabricating a tubular liner substantially comprising

a rigid unit custom built to fit closely but not
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tightly within a duct and to define a small annular
space between the duct and the liner;

installing from the roof of a cooking premises the
liner in a duct between a cooking vent opening an
the duct exhaust; |

providing a sealing member between said liner and
said duct and sealing the annular space between the
duct liner and the duct such that a majority of the
annular space remains; |

pertodically removing the liner from the duct and
from the roof; ‘

cleaning the liner; and

replacing the liner.
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8. A duct hiner for maintaining cooking vent ducts
comprising a custom built preformed tube constructed
of rigid material sufficient to withstand temperatures up
to at least 350° F., located in a cooking vent duct and
fashioned and dimensioned to fit closely but not tightly
within said cooking vent duct between a duct cooking
vent opening and an exhaust end, the liner having a seal
at the exhaust end dimensioned to seal between the liner
and the duct.

9. The liner of claim 8 that includes a high tempera-
ture sealer-wiper attached to the vent duct opening end

of the liner.
% » * % *®



	Front Page
	Drawings
	Specification
	Claims

